INTRODUCTION
Mycobacterium tuberculosis, the causative agent of Tuberculosis (TB) has been presented in the human population since antiquity, fragments of the spinal column from Egyptian mummies from 2400 BC show definite pathological signs of tubercular decay. The causative agent is transmitted exclusively by inhalation of infective droplet (<5 mm across) from patients with open pulmonary tuberculosis through coughing or sneezing [1] .
Nigeria is ranked 6th amongst the twenty two countries in the world known to be highly plagued by TB with about 259,000 cases annually and 113,000 being smear positive, In Nigeria, report from the Federal Ministry of Health in 2000, revealed that the prevalence of TB range between 4% and 35% depending on the state. Oyo state recorded 4% while Abia and Kano state recorded 9%, and 12%, Kaduna state, 31% and Benue state 35%. Reports from Edo state and other state in Nigeria are Limited. Among those initially infected, a small percentage (5% to 10%) failed to control the disease. The majority of human infected with this organism mount an effective immune response that result in latent infection. However, reactivation of latent infection can occur in years to come in a small subset of infected persons, leading to active TB. Early immunologic and pathological events during the course of infection as well as other factors like malnutrition may influence the outcome of TB infection [2] .
Anemia is defined by the World Health Organization as a hemoglobin concentration below the following thresholds, children (5 -12 years) <11.5 g/dl; teens (12 -15 years) <12.0 g/dl; Women (>15 years) <12.0 g/dl; Men * Corresponding author.
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(>15 years) <13.0 g/dl. However, it can denote decreased oxygen binding ability of each hemoglobin molecules due to deformity or lack in numerical development as in some types of hemoglobin deficiency. Generally, anemia in chronic disease like Tuberculosis is normocytic normochromatic type, although in a few cases, microcytosis and hypochromia also occurs [3] [4] [5] .
Aim: To study the characteristics of pulmonary tuberculosis amongst patients attending chest clinics in Benin City.
MATERIALS AND METHODS

Study Design
A cross sectional Laboratory based analytical survey was adopted for this research.
STUDY AREA
This study was carried out in Benin City, Edo State, Nigeria. The two Hospitals used were Bethel Faith Medical Centre and Orobosa Medical Centre in Benin City.
SUBJECTS
The sample population consists of 816 subjects. 308 of patients who complaint of chest pain, cough, persistent fever and weight loss while the other 508 were age matched apparently healthy subject on routine checkup. Ethical approval and patient consent was obtained from the two centers.
SELECTION AND EXCLUSION
Both males and females will be included in this study.
A control group matched by age and sex will be selected from healthy subject on routine checkup.
Subjects diagnosed to with other systemic diseases other than TB will be excluded from this study.
TB patients already on drugs will also be excluded.
SPUTUM
Sputum specimen was collected in sterile, wide mouthed disposable containers. Three sputum specimens were obtained from each subject as recommended by the World Health Organization [6] .
SPUTUM PROCESSING
Specimens were processed using the modification method described by Baltimore Biological Laboratories. Each sputum specimen was homogenized with an approximately equal volume of 40% (v/v) NaOH, containing phenol red indicator and the mixture digested for 15 -20 min at 37. Subsequently,the mixture was neutralized with 2 N Hcl and concentrated by centrifugation at 3000 rmp for 5 min using a Gallenkamp bench centrifuge. The supernatant was discarded and the three smear of the deposit made, dried and heat fixed. Staining was by the Ziel-Neelsen (ZN) method. Stained slides were microscopically studied in about 100 fields before they could be ascertained for acid-fast bacillus (AFB) status [7] .
COLLECTION OF SAMPLES
5 ml of blood venous blood was collected from the medial cubital vein using a vacutainer and needle from each of the subjects into an Ethylene Diamine tetra acetic acid (EDTA) container.
BLOOD SAMPLE PROCESSING (THE CYANMETHAEMOGLOBIN METHOD)
Sample preparation and test performance for Hemoglobin concentration were done using the method described by Dacis and Lewis [8] . 20 ul of Blood is diluted in a 5 ml buffered solution of potassium cyanide to yield the stable hemoglobin derivative cyanmethemoglobin. The potassium ferricyanide converts the Haemoglobin to methaemoglobin which is further converted to cyanmethemoglobin by the action of potassium cyanide. This must be allowed to stand for at least three minutes, to allow for complete conversion of Hemoglobin to cyanmethemoglobin, before the absorbance is measured against a reagent blank at a wavelength of 540 nm.
STUDY DURATION
Sample collection was from 6th of January 2009 to 20th of December 2010.
DATA COLLECTION/STATISTICAL ANALYSIS
Data was collected using self administered semi structure questionnaire. All numerical results were collated from the two groups. Data is presented as mean ± Standard Deviation (S.D) and analyzed using one way analysis of variance (ANOVA).Using SPSS version 18.0. P values ≤ 0.05 were considered significant.
RESULTS
Of the 816 subjects, 563 (69%) were males and 253 (31%) were females. The age group that has the highest number of subjects was those of ≥51 (64.5% of males and 34.5% of female), Table 1 . Positive AAFB cases were found to be highest amongst those of the age group ≥51 (40% of the males and 54.5% of the females). Closely followed by those of the age group 21 -30 and 41 -50, (50% of the males and 20% of the females) and (40% of the males and 18% of the fe- Table 2 . AAFB positive cases were found to be highest among the unemployed 35% of the population. It was closely followed by traders, farmers and students (30%, 27.8% and 30%) respectively with civil servant have the least positive cases of AAFB (25%) of the population, Table  3 .
The mean ± S.D. of Hemoglobin concentration of males that are AAFB Positive were 11 ± 0.04 against the Negative AFFB males control 16 ± 0.02 shows a statistically significant decrease (P < 0.05) and the mean ± S.D. of Hemoglobin concentration of females with positive AAFB cases were 9 ± 0.02 against the Negative AAFB female control cases shows a statistically significant decrease (P < 0.05), Table 4 .
The mean ± S.D. of Hemoglobin concentration of AAFB positive males of 11 ± 0.04 against the mean ± S.D. of female positive AAFB of 9 ± 0.02 shows a statistically significant decrease (P < 0.05), Table 4 .
DISCUSSION
The prevalence of pulmonary tuberculosis (TB) (37.4%) was significantly affected by age among male and female subjects. The study revealed that subjects above fifty (50) years recorded a higher positive case of tuberculosis (TB) infection in both sexes. These might be due to the mode of spreading the infection which is via aerosolized droplets during coughing, sneezing and talking especially in poorly ventilated areas and the risk of the prolong exposure of the age group. This is in line with these findings. TB hinders socio-economic development, 75% of people with TB in the world are within the age 15 -54 years. In countries where TB has gone from high to low incidence, it is mainly a disease of older people [9] . Globally, the severe malnutrition and overcrowding facing children and older people caused a large increase in the risks of developing active TB due to its damaging effects on the immune system [10] [11] [12] [13] [14] .While those in the age group ≤10 has no AAFB positive cases. These might be due to intensive and compulsory TB vaccination programmes for children currenting going on in Benin City in particular and Nigeria in General, which is in line with these findings. Many country use Bacillus Calmette Guerin (BCG) vaccine as part of their TB control programmes, especially for children, and BCG provides protection against severe forms of pediatric TB, but has been shown to be unreliable against adult pulmonary TB, which account for the disease burden worldwide [15, 16] . AAFB positive cases were found to be the highest among the unemployed (35%) of the population, closely followed by traders (30%) of the population and next by farmers 27.8% of the population. This group of subjects falls under the low income earner. Majority of them may be poor and might not be able to afford the renting of appropriate accommodation. Consequently, they hire low-cost poorly ventilated and overcrowded rooms, giving room to M. tuberculosis transmission from infected individuals; this is in agreement with these findings, the risk of developing TB increases considerably when TB infection co-exists with as alteration in the immune system, such as malnutrition and overcrowding of the subjects [17] . Tuberculosis is a major cause of morbidity and mortality worldwide and is spread primarily via aerosolized droplets during coughing and sneezing especially in poorly ventilated areas. The factors contributing to the resurgence of TB includes inadequate treatment, poverty, malnutrition, overcrowding and increased numbers of displaced persons [18] . At diagnosis the mean hemoglobin concentrations were 11.0 g/dl for males and 10.0 g/dl for the females AAFB positive patients shows a statistically significant decrease than the mean values for healthy males and females control subjects 16.0 g/dl and 14 g/dl (P < 0.05) respectively. These might be due to oxidative damage to the red blood cells arising from an imbalance between reactive oxygen species production and antioxidant level occasioned by TB infection. It has been earlier reported that subnormal hemoglobin concentration occurring in TB patients is due to the underlying chronic inflammatory process causing anemia by cytokines production [19] . Factors such as decreased in red cell survival and reduced erythropoietin response by the bone marrow erythroid cells can induce anemia [19, 20] .
It was observed that females are likely to develop anemia when infected with AAFB. These might be due to the normal monthly menstrual blood lost by the female subjects' couple with malnutrition facing the women folks in the average Nigeria setting. This agrees with these findings. A mild anemia was observed in 45% female AAFB positive subjects. However, the anemia was due to inflammation as well as that of iron deficiency [21] .
Conclusively, the prevalence of pulmonary tuberculosis (37.4%) was significantly affected by age among male and female subjects. Anemia was associated with TB infection. Intervention effort at curbing the prevalence of TB and anemia is advocated.
